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Why is the chromosphere important?

® Coronal heating and mass balance

® energy/mass go through chromosphere

® chromosphere needs 10-100 times more energy
® P,/Pg =1

® from forced B to force-free

® wave mode conversion layer
® |on-neutral effects

® jonization degree 104 - |

® non-magnetized - magnetized
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Heating requirement, VAL3C
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Heating requirement
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® Fe lines important (1/2 the cooling)

® Energy requirement 12 kVW/m2
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Heating requirement

Cannot be determined observationally
Model dependent

Theoretical models have to produce synthetic
observables

Need detailed observations with maximum
diagnostic power
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Ig(T)= 3.90 T= 7.9 kK
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T= 794.3 kK




Ig(T)= 6.10 T=1258.9 kK




ig(T)= 3.70 T= 5.0 kK




ig(T)= 3.75 T= 5.6 kK
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g(T)= 3.90 T= 7.9 kK




8.9 kK

T=

lg(T)= 3.95




1g(T)= 4.00 T= 10.0 kK
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lg(T)= 4.30

=

20.0 kK




lg(T)= 4.70 T= 50.1 kK
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hg(T)= 5.00 T= 100.0 kK
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Ilg Heating [W m™]

Ig Cooling [W m™]
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Energy balance
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IRIS observations

30s exposures, 400 step raster

Doppler shift [k Doppler shift [k
oppler s Ikmel 100 _ygperlgr shifh Jhm/s]

;

1334.0 13245 1235.0 1335.5 1336.0 1336.5 2795 2796 2797 2798 2799 2B0D
Wavelength [4] Wavelength [4] Solar x ["]
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Syntetic profiles too narrow
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Mg Il h&k: peak separation measures
velocity extremes

max(Av)[km s ]
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peak separation [km s'1]



lg (column mass (k,) [g cm'z])
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k2 separation also measure of column mass
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Mg Il h&k: peak intensity measures
temperature

1) [kK]
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Differences simulations/reality

* too low temperature in expanding bubbles

ion-neutral effects

e simulations show narrower profiles and too little
emission on average

not enough chromospheric heating - lacking

small scale magnetic field + ion-neutral effects
+ 7

not enough small scale dynamics in simulations -
need higher resolution + ion-neutral effects + !



